Triatominae (Hemiptera, Reduviidae) are blood sucking insects widely distributed in Latin America, where several are important vectors of Trypanosoma cruzi, causative agent of Chagas disease (American trypanosomiasis). Most species occur in silvatic ecotopes, associated with small nest-building mammals or birds, but several have made the transition to domestic habitats where they feed on humans and domestic animals, transmitting T. cruzi.
Many species can be reared in the laboratory by feeding on laboratory animals such as mice, rabbits or chickens, and various authors have reported a general reduction in average size of specimens reared over several generations (Szumlewicz 1976 , Zeledón 1981 .
We have also noted a reduction in the sexual dimorphism of head measurements associated with captive breeding of Triatominae, and report here a study of this phenomenon in Rhodnius domesticus (Neiva & Pinto) .
In spite of its name, R. domesticus seems to be entirely silvatic, confined to Atlantic forest ecotopes along the Brazilian coast. Although frequently infected with T. cruzi, and also T. rangeli, it has little epidemiological significance (Leal et al. 1961 , Galvão et al. 1962 , Schlemper Jr et al. 1985 , Steindel et al. 1991 . Colonies of R. domesticus originating from the Island of Santa Catarina have been reared at the Federal University of Santa Catarina since 1984, and the species was recently collected again from its natural bromeliad habitats on the Island. Our morphometric comparisons of the laboratory and silvatic samples were prompted by the idea that any metric changes might parallel similar differences that we have seen in silvatic and domestic populations of Triatoma infestans (Klug) in Bolivia (Dujardin & Casini 1996 , Dujardin et al. 1997a .
We add to the R. domesticus study a similar study in T. infestans, comparing sexual size dimorphism between its silvatic and domestic ecotopes of Bolivia, and we report related observations from published data on R. prolixus (Harry 1992) .
MATERIALS AND METHODS
We examined 22 adult R. domesticus, 14 direct from the field collections and 8 from the laboratory colony of the same geographic origin. For comparison we also reexamined published data on the related R. prolixus Stal (Harry 1992 (Harry , 1994 , and T. infestans (Dujardin et al. 1997b) . For each of the R. domesticus specimens we made 12 head measurements as indicated in Fig. 1 . Means and standard deviations for each character (Table I) were compared by sex and biotope using the nonparametric test of Kruskal and Wallis (1952) and each comparison was tested for significance using the sequential Bonferroni test as described by Sokal and Rohlf (1995) .
We made a similar comparison for silvatic and domestic T. infestans from Bolivia using the five This work was partially supported through the ECLAT network, with grants from the European Commission and Avina Foundation.head measurements retained by Dujardin et al. (1997b) as giving the best accuracy and precision of measurement: OE, PO, HL, AT and R2 (Fig. 1) .
We could also carry out multivariate analysis using a covariance-matrix based principal component analysis on log-transformed data from R. domesticus and T. infestans. To avoid matrix singularities, two measures of R. domesticus (IE and HL, Fig. 1 ) were discarded because of their partial overlap with other measures. The remaining variables were all significantly correlated with the first principal component (PC1) which contributed 64% to the overall variation. PC1 could therefore be accepted as a general indicator of size (Bookstein 1989 , Dos Reis et al. 1990 ) so that the resulting factor maps ( Fig. 2) clearly illustrate global size differences in the populations analyzed.
RESULTS
Females from the field collected sample of R. domesticus were significantly different from males at almost all measurements, whereas no such difference between males and females was found in the laboratory specimens (Table II, left) . This was and second (PC2, 14%) principal components. The three remaining factor maps (B, C, D) are female (F) and male (M) specimens of T. infestans, collected in house (Dom F, Dom M) or in silvatic ecotopes (Silv F, Silv M), projected onto PC1 and PC2; B, sample collected at Laguna Angostura in 1983; C, sample collected at Jamach'Uma in 1993 and D, sample collected at Jamach'Uma in 1996 (see Dujardin et al. 1997b also shown in the comparison by biotope, whereby males showed no significant metric differences but females showed a drastic size reduction going from field to laboratory populations (Table II, right) . We reexamined the data presented by Harry (1992) on samples of Rhodnius collected from various localities in Venezuela. These data showed a lower level of sexual dimorphism in the six domestic samples of R. prolixus, and a pronounced dimorphism in the silvatic strain collected directly from palm tree habitats (determined as R. robustus by Harry 1994) (detailed results not shown). Using the same Bonferroni tests, significant sexual dimorphism was detected only in the silvatic population of T. infestans, not in the domestic specimens, and the reduction in size of the head measurements between silvatic and domestic specimens was again more pronounced for females (Table III) .
These changes in sexual size dimorphism were verified also after multivariate analyses: in all cases, Mean and standard deviation (Stdev) in graduation units for 12 head measurements (OE to AC, see Fig. 1 ) for field and laboratory samples of female and male R. domesticus. All measurements were performed by the same investigator (TC) at 25x (OE, IE, EO, AO, PO, HL, DE, AT, R1, R2, R3) and 40x (PO, AC) magnification using a monocular micrometer. One micrometer graduation represented 20 µ for the measurement PO and AC (50x magnification), and 40 µ for the other head measurements (25x magnification). (Kruskal & Wallis 1952) at 12 head measurements (OE to AC, see Fig. 1 ) of R. domesticus, exploring sexual dimorphism in the laboratory and in the field collected samples (see columns "Laboratory" and "Field"), and biotope differences for each sex (see columns "Females" and "Males"). P, level of significance; Bonf, sequential Bonferroni test (after Sokal & Rohlf 1995, p. 241) . (Kruskal & Wallis 1952) at 5 head measurements (see Dujardin et al. 1997b) of T. infestans, exploring sexual dimorphism in domestic and silvatic samples (see columns "Domestic" and "Silvatic"), and ecotope differences for each sex (see columns "Females" and "Males"). P, level of significance; Bonf, sequential Bonferroni test (after Sokal & Rohlf 1995, p. 241) .
sexual dimorphism was reduced in domestic or laboratory populations compared to silvatic populations, and the changes seemed mainly due to a reduction in size of the females (Fig. 2) .
DISCUSSION
The existence of sexual dimorphism in Triatominae is well known, with females, on average, being larger than males (Lent & Wygodzinsky 1979) . No previous study has examined the fate of this dimorphism in different habitats, although a general reduction in body size has been noted for bugs reared over successive generations in the laboratory (Szumlewicz 1976 , Zeledón 1981 . This has been suggested to be due to a longer generation time in natural habitats, as a result of several incomplete bloodmeals delaying the successive moults (Zeledón et al. 1970 , Zeledón 1981 , but more simply could be due to improved survivorship of smaller individuals in the laboratory (Schofield 1996) . Other observations also show that domestic specimens, on average, tend to be smaller than their silvatic conspecifics (Harry 1994 , Dujardin et al. 1997a , which could again be due to improved survivorship in domestic habitats. The present study provides a quantitative analysis of these changes, and reveals that in the material examined the reduction in average size could be mainly due to size reductions in female bugs, leading to a corresponding reduction in sexual dimorphism.
We believe that, more than a direct relation with silvatic and domestic habitats, our observation could reveal the effect of population density on bugs size. Indeed, in a population near its carrying capacity -which is generally the case in domestic or laboratory populations -each individual would get less blood because of competition and would then be smaller, especially among the females with greater food requirements. Due to higher survivorship in domestic or laboratory colonies, smaller individuals would survive and the average size decrease, especially in females.
According to that hypothesis, and as long as the population density generally increases from silvatic to domestic habitats, we can expect modifications in sexual dimorphism in the transition of bugs from silvatic to domestic habitats, and suggest that this feature could be used in the study of this transition in other species.
